Streptozotocin-induced diabetes and the neurochemistry of vagal afferent neurons.
To assess whether diabetes alters the content and/or expression of neuroactive agents and protooncogenes in afferent neurons of the vagus nerve, the nodose ganglia of streptozotocin (STZ)-induced diabetic rats were studied at 8, 16, and 24 weeks after induction of diabetes. Neuronal nitric oxide synthase (nNOS), tyrosine hydroxylase (TH), the immediate early gene c-Jun, vasoactive intestinal peptide (VIP) and calcitonin gene related peptide (CGRP) content and expression were measured in nodose ganglia of control, diabetic, and diabetic+insulin-treated rats using immunocytochemistry and reverse transcription-polymerase chain reaction (RT-PCR). The numbers of nNOS-immunoreactive (ir) neurons were increased in the nodose ganglion of diabetic compared to control rats at the 8- and 16-week time points. However, no change was noted in the nNOS mRNA content of the diabetic nodose ganglion at either time point. Moreover, no alterations in the numbers of vagal efferent NOS-containing neurons (labeled with NADPH-diaphorase histochemistry) were noted in the dorsal motor nucleus of the vagus (DMV) or the nucleus ambiguous (NA) of control, diabetic, and diabetic+insulin-treated rats at any time point. Neither the numbers of TH-ir neurons nor the content of TH mRNA was altered in the diabetic rats at the 8- and 16-week time points. However, 24 weeks of diabetes resulted in a reduction in the numbers of TH-ir neurons in the diabetic nodose ganglia when compared to control, an effect not seen in diabetic rats receiving insulin. The number of nodose ganglion neurons labeled for the protooncogene, c-Jun, was small yet slightly increased in the diabetic nodose ganglia at the 8-week time point and was reversed with insulin treatment. The increase in c-Jun-ir neurons was not found at 16 or 24 weeks of diabetes. VIP-ir and CGRP-ir were unchanged at any of the time points. These data show that diabetes affects the content of some, but not all, neuroactive agents in the nodose ganglion and may reflect a modest level of diabetes-induced damage and/or alterations in axonal transport in the vagus nerve.